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ABSTRACT: Mul-T-Lock is a high security lock cylinder distinguished by the use of a telescoping “pin-in-pin”—tumbler design. Picking 
the Mul-T-Lock cylinder with a traditional picking tool is highly complicated because it can get stuck between the inner and outer pins. The 
H&M Mul-T-Lock picking tool was designed to overcome this problem and facilitate the picking of the “pin-in-pin” cylinder. The purpose of 
this research is to determine whether H&M Mul-T-Lock picking tool leaves class characteristic mark and whether it can be distinguished from 
traditional picking tools marks and from regular key marks. It also describes and determines the class characteristic mark left on telescopic pins, 
its origin, recurrence, and its benefit to the toolmarks examiner. When receiving a Mul-T-Lock from a crime scene, a toolmarks examiner can 
quickly determine whether or not it was picked by an H&M Mul-T-Lock picking tool by noticing the class characteristic mark which this typi- 


cal tool leaves. 
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The subject of toolmarks examination has been extensively 
studied as well as the subject of lock picking techniques. Few 
articles have been published on the toolmarks made by lock 
picks (1-4). There are no reports in the literature on the class 
characteristics of toolmarks produced by the H&M Mul-T-Lock 
picking tool. This article is focused on the class characteristic 
mark left on telescopic pins by the H&M Mul-T-Lock picking 
tool, its origin, recurrence, and its benefit to the toolmarks exam- 
iner. 

Mul-T-Lock is a high security lock cylinder distinguished by 
the use of a telescoping “pin-in-pin” called a tumbler design. 
(Tumbler is movable obstruction in a lock that must be adjusted 
to a given position, as by a key, before the plug can be rotate). 

Most cylinders have five tumblers, each tumbler containing an 
inner and an outer pin, giving a total of ten independently keyed 
elements in a five tumbler lock (Fig. 1). 

In an attempt to pick a Mul-T-Lock, the pin locks are manipu- 
lated to simulate the action of the correct key and then the plug, 
which contains the keyway, is rotated to activate the bolt. An 
instrument called a “lock pick” is used to manipulate the pins, 
while a “tension wrench” is used to rotate the plug. Various lock 
picking tools are used for picking locks; some of the popular 
ones are shown in (Fig. 2). If a lock is suspected of being 
picked, the toolmarks examiner can determine whether an instru- 
ment other than a key was used (1). It is important to identify 
the type of the picking tool used, for example, in order to be 
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able to state an opinion as to whether or not a suspected tool 
could have been used in the given lock. 

The Mul-T-Lock picking tool (Fig. 3) is effective, compared 
with traditional tools, in picking Mul-T-Lock cylinders due to its 
particular operation and gained popularity. It is produced by a 
Chinese company called H&M Tools. The tool itself has a dis- 
tinct look and does not resemble the traditional picking tools 
sold by most other companies (5). 

The H&M Mul-T-Lock picking tool leaves a class characteris- 
tic toolmark on telescopic pins. To show how the class charac- 
teristic toolmark is created, there is a need to understand the 
operation of the H&M Mul-T-Lock picking tool. The tool con- 
sists of a dimple-lock lifting pick (tip) mounted in a barrel inside 
a tube. The tube has small channels which places the pick on 
the right position and limits its forward movement and its rota- 
tion. These limitations only allow the user to rotate the tip (and 
thus lift the pins) when it is centered underneath pins. 

The H&M Mul-T-Lock picking tool is inserted on the farthest 
ward in the plug (the horizontal keyway) and is tip-stopped by 
the cam of the lock. The pick itself sits on a ledge of the tool 
(Fig. 4) and is rotated with the large knob at the end of the tool. 
Tension is applied through a bar that can be placed on either 
side of the tool. The tool is calibrated precisely so that it lifts 
pin stacks only when it is directly beneath them. It does so 
through the use of small channels that indicate which pin stack 
you are working on (Fig. 5) and how high up you are raising it. 
Notice that the second chamber is slightly longer to account for 
interactive cylinders. Being tip-stopped, the tool works in both 
four and five pin locks without needing to be recalibrated (5). A 
demonstration of the H&M Mul-T-Lock picking tool operation 
is available on the internet (6). 
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FIG. 1—Mul-T-Lock cylinder. 
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FIG. 2—Various lock picking tools. 


FIG. 3—Mul-T-Lock H&M picking tool set. 


Experiments 


To characterize the mark, its origin, recurrence, and all the rele- 
vant information, which is valuable to the toolmark examiner, sets 
of experiments were performed. Five new Mul-T-Locks were 
picked with an H&M Mul-T-Lock picking tool, each one has five 
pins which gives 25 pins for examination. Additional studies were 
performed to check whether other picking tools or the regular key 
produced the same type of mark or not. Five new Mul-T-Locks 
were picked with other picking tools, and five new Mul-T-Locks 
were opened with a key. Each lock was dismantled, and each pin 


FIG. 4—Close-up of the pick tip. 


FIG. 5—Close-up of the tool’s pin channels. 


was examined on a stereomicroscope. Marks of the different meth- 
ods were compared on a comparison microscope. 


Results and Discussion 


The following table (Table 1) describes the experiments, 
objectives, results, and the various methods which were tested. 

The H&M Mul-T-Lock picking tool class characteristic mark 
occurs for three reasons: 

e The hardness of the materials; the tip of the H&M Mul-T- 
Lock picking tool is made of a much harder material than the 
pins (brass pins and steel tools, traditionally). 

e The operation of the H&M Mul-T-Lock picking tool; because 
the tip only lifts when directly under pin stacks, there is no 
guesswork as to where the pick is. There is no axial contact 
movement, and the contact movement between the telescopic 
pin and the tip of the tool is only rotational. To lift pin 
stacks, the thin surface of the pick requires the same force 
than a key but on a smaller area. The user use an axial force 
when using a key, but uses rotational force when using a 
H&M Mul-T-Lock picking tool, both give the same result 
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TABLE 1—The experiments performed to investigate the H&M Mul-T-Lock class characteristic mark. 


Experiment Objectives 


Experiment Setup 


Experiment Results 


Where the mark occurs? 


Were the mark accidentally or randomly 
produced? 


The recurrence of the mark on the pins 
picked by the same H&M Mul-T-Lock 
picking tool 

The recurrence of the mark on various 
H&M Mul-T-Lock picking tools 

The type of the mark (class characteristic) 


Was the mark produced by the original 
key? 

Was the mark produced by picking tools 
other than H&M Mul-T-Lock picking 
tool? 


New Mul-T-Lock was picked with H&M Mul-T-Lock 
picking tool 
Same as above 


Five new Mul-T-Locks were picked with H&M Mul- 
T-Lock picking tool 


Five H&M Mul-T-Lock picking tools were used for 
picking Mul-T-Lock 

Pins which were picked with the H&M Mul-T-Lock 
picking tool were compared on a stereomicroscope 
and on a comparison microscope 

Five new Mul-T-Locks were opened with their original 
key 

Five new Mul-T-Locks were picked with other picking 
tools. The pins compared on comparison microscope 
to the pins picked by H&M Mul-T-Lock 


The mark is located on the face of the telescopic pins 


The mark occurs on all the pins of the Mul-T-Locks 
that the H&M Mul-T-Lock picking tool get in contact 
with 

The same class characteristic mark reoccurs on all the 
pins of the five Mul-T-Locks 


The same class characteristic mark occurs on all the 


pins 
The marks have the same class characteristic 


No significant marks appear on the pins 


The marks that appear on the pins are totally different 
than the marks on the pins picked by H&M Mul-T- 
Lock 


FIG. 6—/(a and b) Two different telescopic pins, both had been picked with 
an H&M Mul-T-Lock picking tool. 


(lifting the pin). With the pin stacks pushing down and the 
picking tool pushing up with rotation, the pins are scratched 
by the tip. 


FIG. 7—Telescopic pin picked with a hook pick. 


e The distinct structure of the tip; the tip has a structure which 
is wide and sharp. The rotational contact is with this wide 
and sharp side of the tip. 


The above results using the examination of the telescopic pins 
via the stereomicroscope and the comparison microscope direc- 
ted us to the following conclusions: The pick mark of the H&M 
Mul-T-Lock picking tool is located on the face of the telescopic 
pin (the surface that comes into contact with the key). The 
marks occur on all the pins that the H&M Mul-T-Lock picking 
tool comes in contact with. It appears as an oval concave around 
the center of each pin. The shape of the mark is similar to a 
mark that a knife of a milling machine leaves. Its oval concave 
contour has striations in it (Fig. 6a,b). 

The marks on different pins have the same class characteristic. 
The class characteristic mark of the H&M Mul-T-Lock picking 
tool is typical. It is not similar to class characteristic marks left by 
the use of a regular key and other picking tools, for example, the 
class characteristics marks of a hook pick (Fig. 7), bounce pick 
(Fig. 8), and of other picking tools in reference articles (1,7,8). 

Marks produced by a key in this experiment were not signifi- 
cant in comparison to a new telescopic pin (Fig. 9). Marks 
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FIG. 9—New telescopic pin. 


FIG. 


10—Telescopic pin operated with a key. 


produced by a key on the pins at roughly 1.5—2 years of use 
(Fig. 10) appear as a single large wear area on the face of each 
pin. There are no obvious striated or impression marks on the 
pins that have only been operated by the proper key. Pins from 
a lock that have been picked with, for example, a hook pick 
(Fig. 7) or with a bounce pick (Fig. 8) or other picking tools 
different than H&M Mul-T-Lock picking tool, have long and 
narrow striations marks across the face of the telescopic pin. 


Conclusion 


This article outlines the class characteristic mark produced by 
the H&M Mul-T-Lock picking tool during lock picking. The use 
of this class characteristic mark will simplify and accelerate the 
comparison work, and if a Mul-T-Lock is suspected of being 
picked, the toolmarks examiner could state an opinion as to 
whether or not the type of pick used was the H&M Mul-T-Lock 
picking tool. Future research study should evaluate the individ- 
ual characteristic marks produced by the H&M Mul-T-Lock 
picking tool during lock picking. 
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